UDP-glucuronosyltransferase (UGT) polymorphisms affect atorvastatin lactonization in vitro and in vivo.
The response to statins shows large interpatient variability. Atorvastatin delta-lactone is pharmacologically inactive but has been associated with toxicity. We investigated the role of UDP-glucuronosyltransferases (UGTs) in atorvastatin lactonization. In human liver microsomes, lactonization was correlated with UGT1A3 (r(s) = 0.61, P < 0.0001) but not with UGT1A1. Surprisingly, lactone formation was significantly higher in carriers of UGT1A1*28, an allele that is associated with lower UGT1A1 expression. We show that this inverse correlation is due to extensive linkage disequilibrium in the UGT1A locus and that several UGT1A3 haplotypes are associated with strong increases in UGT1A3 expression in vitro. Analyses of the pharmacokinetic parameters of atorvastatin and metabolites in genotyped volunteers confirmed that there is an increase in atorvastatin lactonization in carriers of UGT1A3*2 in vivo. The potential of UGT genotyping to identify patients who are at increased risk for failure of therapy and/or adverse effects of statins warrants further investigation.